Repetitive transients in intracellular Ca2+ in cultured human vascular smooth muscle cells.
Human uterine vascular smooth muscle cells have been isolated and maintained in culture. When these cells are exposed to bathing solutions with nominally zero sodium, using potassium, N-methyl-D-glucamine or Tris as substitutes, repetitive transient increases in intracellular calcium are observed. These transients are abolished when the calcium concentration of the bathing solution is reduced to nominally zero suggesting a role for extracellular calcium in the activation or maintenance of the transients. The hypothesis is proposed that the underlying mechanism involves a calcium influx through the reversed operation of a sodium-calcium exchange mechanism and the cyclical activation of calcium-induced calcium release from the sarcoplasmic reticulum. Noradrenaline (10(-6) M) and caffeine (20-30 mM) reversibly inhibited the transients. The inhibitory action of these agents could not be mimicked by dibutyryl cAMP suggesting that cAMP does not mediate the inhibition. Caffeine alone had no effect on resting calcium. Thimerosal (1-100 microM), an agent thought to activate a second type of calcium-induced calcium release mechanism activated repetitive transient increases in intracellular calcium which behave in a similar manner to those activated by sodium removal. These data are consistent with the presence of a thimerosal-activated calcium-induced calcium release mechanism in these cultured human cells. It is proposed that this mechanism is different from the calcium-induced calcium release mechanism, described in other cell types, which is activated by caffeine.